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APPENDIX E 
 

DESCRIPTION OF CERTIFICATION AND VERIFICATION EXECUTIVE ORDERS 
 
A. New Engine Certification 
 
Air Resources Board (ARB or the Board) certifies engines destined for sale in California 
and provides the engine manufacturers with an Executive Order (EO) for each certified 
engine family.  All new engines used in Carl Moyer Program (CMP) projects must be 
certified.  Federally preempted engines must be certified by the United States 
Environmental Protection Agency (U.S. EPA) and must comply with durability and 
warranty requirements.  For the purposes of the Carl Moyer Program, a technology 
granted a conditional certification by ARB is considered certified. 
 
An example of an EO is shown in Figure E-1.  The EO includes general information 
about the certified engine such as engine family, displacement, horsepower rating(s), 
intended service class, and emission control systems.  It also shows the applicable 
certification emission standards as well as the average emission levels measured 
during the actual certification test procedure.  For the purpose of the Carl Moyer 
Program, the certification emission standards are used to calculate emission reductions.  
The certification emission standards are shown in the row titled “STD” under the 
respective “FTP” column headings for each pollutant.  For instance, the 11.9 liter diesel 
engine illustrated in Figure E-1 was certified to oxides of nitrogen (NOx) emission 
standard of 0.2 grams per brake horsepower-hour (g/bhp-hr), a carbon monoxide (CO) 
emission standard of 15.5 g/bhp-hr, and a particulate matter (PM) emission standard of 
0.01 g/bhp-hr. 
 

In the case where an EO shows emission values in the rows labeled “AVERAGE STD” 
and/or “FEL”, the engine is certified for participation in an averaging, banking, and 
trading (AB&T) program.  AB&T engines (i.e., all family emission limit (FEL)-certified 
engines) are not eligible to participate in the CMP for new vehicle purchase projects 
since emission benefits from an engine certified to an FEL level are not surplus 
emissions.  
 
New locomotive and marine engines are not certified by ARB; they are instead certified 
by the U.S. EPA.  The U.S. EPA provides a Certificate of Conformity for each certified 
engine family.  Figure E-2 is an example of a certificate of conformity for a locomotive 
remanufacture kit, and figure E-3 shows an example of a certificate for a new 
locomotive.  Certificates of conformity for marine engines are similar. 
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Figure E-1 

Example of an ARB Executive Order for Heavy-Duty On-Road Engines 
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Figure E-2 
Example of U.S. EPA Certificate of Conformity for a  

Locomotive Engine Remanufacture Kit 
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Figure E-3 
Example of U.S. EPA Certificate of Conformity for a 

New Locomotive Engine 
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B. Retrofit System Verification 
 

ARB’s verification procedures provide a way to quantify and thoroughly evaluate the 
emission reduction capabilities and durability of a variety of emission control strategies 
as part of a retrofit in-use program.  It ensures that emission reductions achieved by 
a control strategy are both real and durable and that production units in the field are 
achieving emission reductions which are consistent with their verification.   
 

1. Diesel:  ARB has a verification procedure for in-use strategies to control 
emissions from diesel engines (diesel emission control systems or DECS).  The 
verification procedure requires a minimum PM reduction of at least 25 percent.  If 
a diesel emission control strategy also reduces NOx emissions by at least 
15 percent, that reduction can also be verified.  Emission control strategies for 
diesel engines are verified based on a tiered verification classification shown in 
Table E-1 below.  It is the responsibility of the diesel emission control strategies 
manufacturer to provide data to verify emission reduction claims.  ARB issues 
EOs for verified emission control strategies destined for sale in California.  An 
example of an EO for a retrofit emission control system for diesel engines is 
shown in Figure E-4.    

 
Table E-1 

Verification Levels for Diesel Emission Control Strategies 
Pollutant Emission Reduction Classification 

PM 

< 25%  Not Verified 

> 25%  Level 1 

> 50%  Level 2 

> 85%, or 
< 0.01 g/bhp-hr  

Level 3 

NOx 
< 15%  Not Verified 

> 15%  Verified in 5% Increments 

 
2. Large Spark-Ignition:  ARB staff also has a retrofit verification procedure for large 

spark-ignited engines (LSI).  This procedure can be used to verify retrofit 
systems to reduce NOx and hydrocarbon (HC) emissions from LSI engines.  
Emission control strategies for LSI engines are verified based on a tiered 
verification classification shown in Table E-2 below.   
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Table E-2 
LSI Emission Control System Verification Levels 

Classification Percentage Reduction 
(HC+NOx) 

Absolute Emissions 
(HC+NOx) 

LSI Level 1 (1)  > 25%(2) Not Applicable 

LSI Level 2 (1)  > 75%(3) 3.0 g/bhp-hr(3) 

LSI Level 3a (1)  > 85%(4) 0.5, 1.0, 1.5, 2.0, 2.5 g/bhp-hr 

LSI Level 3b (5)  Not Applicable 0.5, 1.0, 1.5, 2.0 g/bhp-hr 
(1) 

Applicable to uncontrolled engines only 
(2) 

The allowed verified emissions reduction is capped at 25% regardless of actual emission test values 
(3) 

The allowed verified reduction for LSI Level 2 is capped at 75% or 3.0 g/bhp-hr regardless of actual 
emission test values 

(4)  
Verified in 5% increments, applicable to LSI Level 3a classifications only 

(5)  
Applicable to emission-controlled engines only 
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Figure E-4 
Example of an EO for a Retrofit Emission Control System 
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